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General comments about the models
Eight models of oscillatory Ca 2+ spiking were selected from the literature to cover a range of behaviours, as described in the Paper. The dynamical variables used in the various models are listed in Table 1 below. The differential equations for the models are listed in the sub-sections that follow, using the abbreviations species variable units cytoplasmic calcium cc µM ER calcium cer µM IP 3 p µM fraction of active IP 3 receptors n u.l. fraction of receptors in state x x u.l. fraction of receptors in state y y u.l. fraction of receptors in state y 2 y 2 = x + y u.l. Figure 3 . These equations follow the model descriptions in the original papers. Also listed in the accompanying table are the reference parameter values used in the original paper, at which the model exhibits limit cycle oscillations in response to step stimulation.
In the original papers, an input stimulation by hormone is regarded as varying one of the parameter values, so that the corresponding term in the equations is effectively taken to aggregate the effects of the hormone receptor and any downstream signalling between the receptor and the mechanism in which the parameter appears. We did not want to modify the original models and thereby make it difficult to compare our work to previous studies of calcium oscillation. We therefore chose to use the same approach. The input parameter for each model is flagged with an asterisk, * , in the corresponding table of reference parameter values.
Meyer-Stryer-MST
This is from the 1988 paper by Meyer and Stryer, "Molecular model for receptor-stimulated calcium spiking" [4] . dp dt 
Goldbeter-Dupont-Berridge-GDB
This is from the 1990 paper by Goldbeter, Dupont and Berridge, "Minimal model for signal-induced Ca2+ oscillations and for their frequency encoding through protein phosphorylation" [2] .
variable init. cond. cer 0.25 µM cc 1.5 µM Table 3 : GDB reference parameter values (left) and initial conditions (right) from [2] This is from the 1993 paper by Atri, Amundson, Clapham and Sneyd, "A single-pool model for intracellular calcium oscillations and waves in the Xenopus laevis oocyte" [1] , with modifications for the class I/II distinction from the 2006 paper by Sneyd, Tsaneva-Atanasova, Reznikov, Bai, Sanderson and Yule, "A method for determining the dependence of calcium oscillations on inositol trisphosphate oscillations" [6] . [6] . dp dt
0.083406 µM µ 0 and b to J IP 3 Table 5 : AT2 reference parameter values (left) and initial conditions (right) from [6] This is from the 1994 paper by Li and Rinzel, "Equations for InsP 3 receptor-mediated [Ca 2+ ] i oscillations derived from a detailed kinetic model: a Hodgkin-Huxley like formalism" [3] , with modifications for the class I/II distinction from the 2006 paper by Sneyd, Tsaneva-Atanasova, Reznikov, Bai, Sanderson and Yule, "A method for determining the dependence of calcium oscillations on inositol trisphosphate oscillations" [6] . 
Li-Rinzel class 2-LR2
This is also from the 1994 paper by Li and Rinzel, "Equations for InsP 3 receptor-mediated [Ca 2+ ] i oscillations derived from a detailed kinetic model: a Hodgkin-Huxley like formalism" [3] , with modifications for the class I/II distinction from the 2006 paper by Sneyd, Tsaneva-Atanasova, Reznikov, Bai, Sanderson and Yule, "A method for determining the dependence of calcium oscillations on inositol trisphosphate oscillations" [6] . dp dt 1.9 Hybrid AT1-based and LR1-based models
The 11 hybrid models are listed below, following the numbering scheme in the paper, with the AT1-based hybrid given first and the corrresponding LR1-based hybrid given second. The specific modification is explained and the modified term is marked with an asterisk.
Hybrid 1
-AT1: replaced the hyperbolic function in J cc by a Hill function of coefficient 2.
replaced the Hill function in J cc by a hyperbolic one.
Hybrid 2
Replaced hyperbolic dependence of J IP 3 on cc by a cubic function as in LR1.
replace the cubic dependence of J IP 3 on cc by a linear one.
Hybrid 3
Did the same thing as in Hybrid 2 but for IP 3 , using the term µ(p) 3
replace the cubic dependence of J IP 3 on p by a linear one.
Hybrid 4
Replaced the linear dependence of J IP 3 on n by a cubic one.
replace the cubic dependence of J IP 3 on n by a linear one.
Hybrid 5
-AT1: combine the changes in Hybrids 2, 3 and 4.
combine the changes in Hybrids 2, 3 and 4.
Hybrid 6 -AT1 version: starting with Hybrid 5, set b = 0 and µ 0 = 0 
Hybrid 7 -AT1 version: assumed a hyperbolic function for n inf (cc)
Hybrid 8
Hybrid 9 -AT1 version: set µ 0 = 0
Hybrid 10 -AT1 version: set b = 0 and µ 0 = 0
Hybrid 11
J noIP 3 * = 0 Figure H: Absence of photobleaching. Cells were subjected to two steps of histamine with a gap of 10 minutes between the steps. The response to the second step was similar to that of the first, suggesting that photobleaching was not the dominant reason for the decrease in spike amplitude. 
